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about the cover 
T w o  Roberts-PerLee (shown in action) and Inglis, 
both of D-8-teamed up to take this long look a t  980 
feet of collimated hole at the Nevada Tcst Site. A 
35 inrn cameia was attached to a Questar telescope 
with a 64 inch focal length. 5-7 engincered the light- 
ing, telescope and camera mount lor this spectacular 
peek down an underground nuclear tesl shait. 



Kcith J. Carroll, CMl:-9, will bc oric ol 500 11.5;. 
s( icniists aiid laciiliy mcinbcrs awtlrdcd Ict~iiu I 

I,cwi\ E. Agnew, jr., N-5 pliysicisi ,  is in  Vicuna, 
Austria, scr\ in2 as Senior Officer iii tlic Physics 

Scctiori, l ) i r  ision ol Kesca-c 11 
a n d  1,nlmratoi ics, Intcrn‘i- 
t ional A L o m i c Enci gy 
Agency. I h r i n g  llic two yeni 
appointiiicnt, wliicli st,irtcd 
Jiiiie 15 ,  lie will be on  lcavc 
ol aliwiit c l i o r u  IASI,. Rob- 
ert Kcepin, ai1 N-2 staffer, 
held thc same 1msi Eroin I W -  
G!;. Agncw rcccivctl liis 1 3 3 .  

Gerald I<. Rogers, Sll-2 Ilcsign Enginccr lor 18 
ycais (ilic pn\t 10 “ o i l  lo,iri” i o  ( l h I I 3  (i), rctircd 
!line 30. A native 01 ‘I’olcdo, Ohio, he is now liv 
iiig in  La Mcsilla, near F,spanola, with his lamily. 

TTarold MI. Agiicw, W 1)ivision 1 .eadcr a r i d  AI my 
Sc icntific Advisory Panel ( hail i i i m ,  t v a 5  t1ic’ kcy- 
riotc sl)cnIcci .Julie 15 nt the opcniiig gciicial scs 
sion ol tlic Aiiriy Scicricr Gonlcrcncc ; I t  ilic 
liriitctl Stnicc Mili tary Rcndcmy, ’1Vcst Point, 
N.Y. r U i c  tliciiic ol the conlcrent e ,  wliic 11 at- 
i i < i L i c d  Icnding \( icniistc Irom i l~ro i rg l iou i  tlic 11‘1- 

ion, \V‘IS “ h s i c  1tcscarc.h and I’rilctical Rclev- 
‘ i n c  y.” 
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more short subjects 
Dr. Richard Houston Williams is the new di- 

rector for the Los Alamos Graduate  Center. 
Dr.  Williams, a n  assistant professor i n  electrical 

engineering a t  the University of New Mexico, 
replaces Dr. Glenn  Whan.  Dr. W h a n  was chair- 
man of the nuclear engineering department a t  
I JNM before being named technical assistance 
expert €or the AEC to  the International Atomic 
Energy Agency in Lisbon, Portugal. 

Dr.  W h a n  left the U N M  faculty and  the grad- 
uate center directorship for his new post in early 
June.  

H. R. Lewis and Emory Stovall, both of P-18, will 
a t tend the International School of Non-Linear 
Mathematics and  Physics being held a t  the Max 
Planck Institute for  Physics and  Astrophysics in  
Munich, Germany, this summer.  T h e  School is 
sponsored by the Advanced Study Institute Pro- 
gram of N A T O ,  and  will r u n  for six weeks, from 
June  27 through August 5. LASL Research Ad- 
visor Stan Ulam will serve o n  the faculty. 

Del Sandberg Hemh PUB 
Delbert F. Sundberg, 39, has been appointed De- 

partment Head for Public Relations and assumed 
his new duties officially on July 1. He succeeds John 

V. Young- who will retire the u 
end of this month to become a 
free-lance writer and photog- 
rapher. 

A member of the Laboratory 
staff since 1951, Sundberg has 
served for the past seven years 
as Alternate Personnel Direc- 
tor. Me holds a B.A. degree in 
economics from the University 

of Colorado and an M.S. degree in personnel manage- 
ment from the same university. Sundberg, a native 
of Colorado, served with the U.S. Army from 1944 
to 1946, working as a Japanese interpreter. He at- 
tended Yale University and the University of Minne- 
sota language schools as part of his military training. 

Active in community affairs, Sundberg is now 
chairman of the Los Alamos County Personnel Board 
and was on the Board of Trustees of the Los Alamos 
Medical Center from 1958 to 1964. I n  1963, he served 
as United Fund (then Community Chest) chairman. 
He is married and has one daughter, Ann, 7. His 
brother, David, was employed in the Public Relations 
Department from 1961 to 1964 and served as editor 
of The  ATOM during his last year there. 

Ross Lemons, first-place winner in  the Los Ala- 
mos Science Fair and  third place Physics Division 
winner a t  the State Science Fair, has been named 
by a team of Navy scientists to take one  of the 
coveted week-long Navy Science cruises. 

Lemons, a June  graduate of Los Alamos High  
School, drew the attention of the Navy science 
team and was named alternate for the cruise with 
his exhibi t  titled “Plasmoid Interactions,” a study 
on laboratory ways to simulate the interactions 
that cause galaxies to evolve and  form in space. 
He is a son of Mrs. Lucille Lemons, 4653 Tr in i ty  
Drive, and  the late Joe I;. Lemons, a long-time 
LASL staff member who headed CMF-2 for nearly 
20 years. 

The AEC Nevada Operations Office (NVOO) has 
established a new organizational un i t  with head- 
quarters a t  Mercury, Building 1 1  1. Headed by 
Ray C. Emens, the group will be known as 
Nevada Test Site Support Office (NTSSO). 

John Yoang To R e h e  
John V. Young, who on July 31 closes one career 

as an administrator with more than 20 years service 
to LASL, reopens another as a journalist, a profes- 
sion which he iollowcd €or some 
13 years prior to World War 11. 

Before coming to Los Ala- 
mos, in November 1945, as 
wage and salary administrator, 
Young was director of person- 
nel and public relations for 
Eitel-McCullough, Inc., San 
Bruno, CaMornia, radar tube 
manufacturer. He became 
LASL Personnel Department head August 1, 1946, 
and servcd in that capacity until he organized the 
Public Relations Department in March, 1959. 

Young served two terms, one of them as president, 
on the first elected school board in Los Alamos. He 
has been a Mesa Library Board member, two-term 
Mesa School PTA president, Town Planning Board 
member and Housing Policy Board advisor. 

Young plans to remain in Los Alamos, where he 
and Mrs. Young have purchased their Western Area 
home, and intends to do some work as a public rela- 
tions consultant in addition to iree-lance writing for 
magazines and newspapers. Mrs. Young (Emma Lou) 
is a data analyst in T-3. The  Youngs are the parents 
of two daughters, Mrs. Howard F. Smith of Los Ala- 
mos and Mrs. James A. Brown of Berkeley, Cali- 
fornia. 
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fission-coude 

Speck In 
Reactor Says 
Scram 

By ED WALTERSCHEID 

All nuclear reactors must have some form of 
“scram” mechanism that cnsures sudden shutdown in 
an emergency or as a result of a rapid dcviation from 
normal operation. Obviously, in thc intcrcst of safety, 
any device used to initiate a scram must be both 
extremcly fast and vcry reliable. 

These critcria arc mct by a unique new instru- 
ment, known as a fission-couple, which dircctly mon- 
itors neutron dcnsity within a rcactor. T h c  instru- 
ment is the brainchild of J-S staK mcmbcr Rod Mor- 
rison who has bcen assisted in its dcvclopincnt by 
anothcr J-8 staffer, Dan Stillman. 

The  fission-couplc dciives its name fiom the fact 
that i t  opcratcs in the same fashion as a thermo- 
couple, but makcs usc of a tiny bit ol the rcactor lucl 
as the actual scnsing clcment. This sensing clcment is 
smallcr than thc hcad ol a pin, and the alumel and 
chrome1 leads attachcd to it arc only five ten-thou- 
sandths ol  an inch in diameter. Chrome1 and alurnel 
arc alloys commonly used to makc up a thcrmo- 
couple. 

In  a convcntional thcrmocouplc, a loop is lormed 
by joining two diffcrent metals. Hcating oE onc of 
thc junctions causcs an clcctric currcnt to flow in thc 
loop. Thc  amount ol currcnt is proportional to the 
tempcrature diffcrential bctwecn the two junctions 
and hencc is a dircct measure of tcmpcraturc at  the 
hot cnd. 

Conventional thermocouples, at bcst, indicatc only 
the temperature of thc hot junction. Unfortunatcly, 
this is not necessarily the samc temperature as that 
of the surrounding region, particularly i l  this legion 
is changing tcinl~cratiire I ‘ipidly. Hecause heat must 
flow into tlic JuticLion (we sketch, p i g e  ’i), ilicre is 
d’1vdy5 ‘I time clcl~y i n  the iccoitling ol tcnipci atures 
‘tway from tlic thei ~nocouplc i tsell. 

A fission-couple also tells only the tcmpcrature of 
thc hot junction, but in this casc the tcmpcrature is 
thc same as that of the fucl clcmcnts since the sensing 
clcmcnt is composcd of thc samc material as the Cucl. 
Heat is actually flowing away from rather than into 
the scnsing clemcnt. Thcre arc two hot junctions 
(chroincl-uranium, alumcl-uranium), onc on either 
side ol  the scnsing clcmcnt, but sincc they arc at the 
same tcmpcrature they effectivcly act as a single hot 
re lcrcucc j unction . 

I n  a rcactor, the temperaturcs oE primary interest 
arc thosc of thc fuel clemcnts. conventional thcrmo- 
couplcs simply cannot monitor abrupt changes in 
fuel clcincnt tcmpcratures in suficicntly short times 
to initiate a scram, should one become ncccssary. 

In  reactors, ncutron-induccd fission relcascs fission 
fragments whose kinetic encrgy is dissipated in thc 
surrounding fucl in thc Eorm of heat. Any incrcasc 
in the number of impinging ncutrons causes more 
fissions to occur with the rcleasc ol  more fission frag- 
mcnts and more hcat. Sincc neutrons act on the fis- 
sion-couple in thc same fashion as they do on ncarby 
fuel clemcnts, tcmperaturcs mcasurcd by the fission- 
couplc are csscntially the samc as those in thc ncarby 
fucl and thus a dircct measure of thc neutron density. 

For this statcmcnt to hold in all cases, thcrc arc ccr- 
tain rcstrictions that must bc placcd on thc s i x  of the 
scnsing elcment. IC the clcmcnt is too largc, tlic clan- 
gcr of nonunilorin licating from sell shielding cxists. 
For uranium 235, the maximum sire is slightly larger 
than 1 G  thousandths ol an inch. The  minimum size 
is dictated by the averagc distance fission lragmcnts 
can travcl and still be stoppcd within the material 
of the scnsing clcmcnt. In  uranium, the fission frag- 
ment rangc is about threc ten-thousandths ol an 

continued on page 6 
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Fission tlierimtspile (top) a i d  ,fis!;ion.. 
couple, 

Rod Morrison iit the act of preparing a fission-couple 
with a microwelder. 
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Stillman (left) and Morrison compare photomultiplier, 
used in present reactor instrumentation, with fission 
thermopile. 
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continued from preceding page 

inch, The  minimum diameter of fission-couples thus 
far successfully tested has been four thousandths of 
an inch. 

Present scram initiating systems most often make 
use of scintillator or ion chamber sensing devices. 
Scintillators respond to the gamma radiation pro- 
duced by nuclear fissions. T h e  gamma rays cause 
scintillations, or flashes of light, in certain plastics, 
and thcse can be rapidly detected by photocells. Un- 
fortunately, the neutron flux within a reactor acti- 
vates the surrounding components which also give off 
gamma rays. Scintillator devices are rathcr large and 
must be placed some distance away from the reactor 
fuel elements. They view a wide area as a result and 
hence cannot be used to give diagnostic information 
about specific points within the critical mass. 

Ion chambers can be made very compact-although 
not ncarly so compact as a fission-couple-but they 
have a limited life in the severe radiation field in or 
near a reactor. One form of an ion chamber known as 
a tission chanibci consists essentially of a gas-filled 
chamber intcrnally coated with a uranium compound 
enriched in uranium 235. An electrical potential is 
established across the hollow center of the cylinder. 
Neutrons striking the walls of the cylinder cause 
fissions to occur and the resultant fission fragments 
produce considerable ionization in the gas which in 
turn produces changes in the electrical current that 
arc easily detected. 



Small size of fission-couple is deinon- 
strated by compririson with sharp pen- 
c i l  point. 

Es FLOW IN 
.-. 
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FISSILE / GAMMA 
LEMENT A BSO R 81 N G 

ELEMENT 

EXPOSURE -- O F  - - - - - - -  LIMIT -- -- -- -I- 

ES 
0 

Fission-couple differentiates between neutron and 
gamma heating in the manner show above. Fissile 
element and gamma absorbing element heat the same 

continued from preceding page 

T o  counter this increment, another scnsing clemcnt 
made of nonfissionable material with the same den- 
sity and beat capacity but with the leads reversed 
is placed in the fission-couplc circuit. Gammas heat 
both elements by the same amount, but the current 
produced by the inert elcment junction “bucks” that 
from the fissionable clemcnt junction and thus can- 
cels it. The  resulting signal is thcn due only to neu- 
tron heating in the fissile junction. 

Accurate control of a reactor requires the ability to 
detect small changes in neutron flux. Although small 
flux changes generate only small temperature varia- 
tions, these variations can be monitored by placing a 
number ol fission-couples in serics in the same circuit. 
T h c  signal from cach couple is added to the next 
until an easily measurable currcnt is produccd. A 
series of gamma-compensated fission-couples is known 
as a fission thermopile. 

Most of the fission-couple work at LASL has been 
undcr the sponsorship ol the Rover Flight Safety 
Office. As a consequence, NASA, which funds part of 
the Rover program, has expressed an interest in the 
fission-couple lor thcir technical utilization program. 
A morc popular u70rd for this is spinoff. They think 
it may have possible commercial applications. 

Fission-couples have yet to be exposcd to long-term 
severe radiation environmcnts within reactors. But 
there is no rcason to suspcct that reactor environment 
liletimcs of the sensing elements will not be much 
longer than those ot presently used sensors. The  

amount due to gamma rays but potentials are re- 
versed so that current from gamma absorbing ele- 
ment cancels gamma current from fissile element. 

basic thermocouple materials, e.g., chromel, alumel, 
and the reactor fucl, have long radiation survival 
characteristics. 

In  the field of neutron diagnostics, fission-couples 
appear to have numerous applications. One that is 
bcing activcly explored is dynamic dosimetry. Sandia 
Corporation is working to establish a curve of fissions 
per gram versus change in temperature or, what is 
the same thing, integrated neutrons per square centi- 
meter versus change in tempcrature for various fis- 
sion-couples. The  establishment of such calibration 
curves would mean that fission-couples could be used 
as flux mapping devices in and around reactors. 

Another possible application is in the measure- 
mcnt of neutron energies. By making the fissionable 
junction of various materials such as uranium 235, 
uranium 238, plutonium 239, etc., which are all fis- 
sioned by neutrons of different energies, i t  should be 
possible to dctermine with considerable accuracy the 
neutron spectrum produced within a particular re- 
actor. 

Thcse are but a few ol the measuremcnts that ap- 
pear possible with fission-couples. Much work re- 
mains to be done with them, and not all of the ap- 
plications mentioned here may prove to be Eeasible. 
But the miniature size, minimum flux perturbation, 
and radiation rcsistance of fission-couples combine 
to make them a most promising new tool in reactor 
diagnostics and control. 
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out of the program and the cntirc 
curriculiim was uiitlcr UNM. 

An outst;tnding i‘calurc of the 
g~td71~1C cciiicr is the provision 
whcrcby mi itspirimt to tlic mas- 
icr’s degm! caii l’rrlG11 all the rc- 
qiiirctricn ts with rcsideiicc cnl.irc1y 
at  Laos Alaiiios. A campus rcsidcncy 
pcriocl is required lor the bachc- 
lor’s or doctor’s dcgrcc. 

‘The 1,ah subsidizes the COSI. or 
o~ic-h~t l l  i.uilioli lor cach ol‘ its s1.11- 

tlcul-cnij,loycs in good academic 
standing ~ 1 1 0  ciiroll in courses oL- 
1crc:d by the gr:ttlu;itc center. 

IASIL oficials bclievc this is a 
good iiivcstincnl.. Dunn noted that 
72 pcr cclit ol‘ all stail members 
who partici1):ticd in thc Acadcniic 
‘lrxiiiiiig Program :ind rcccived 
clcgrccs are still cinployed by the 
1,ab. l’his figure is equivalciit to 
an annual termi~iatioii rate oC less 
tliaii 3 per cent as compared 10 thc 
ovcrall iertniii;ition rate ol’ about 
G 1)cr cciii, 1’01- all L,ASI, stail‘ iiiem- 
Iicrs. 
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core for 
UHTREX 

ultra high temperature 
reactor 

Hurshel Ainsworth and Richard W. Johnson, both of K-4, 
carefully check UHTREX fuel element hole spacing. 

Culminating several years of de- 
sign and construction effort by K 
Division, the graphite core for 
UHTREX has been assembled and 
expectations are that the 3 M W  re- 
actor will go critical late this ycar. 

UHTREX (Ultra High Temper- 
ature Reactor Experiment) is a 
part of the AEC's program for de- 
veloping high temperature gas- 
cooled reactors which use pressur- 
ized helium as coolant and graphite 
as the neutron moderator. I t  will 
be used to study uranium carbide 
fuels of advanced design. Compon- 
ents of UHTREX were generally 
designed by LASL and built by 
various commercial manufacturers. 

Designed to operate at  helium 
temperatures up to 2400" F, UHT- 
REX will greatly extend the range 
of operating experience and explore 
the potcntial for higher efficiency 
(and lower cost) for nuclear power. 
Although reactors in the LASL 
Rovcr program operate much hot- 
ter than UHTREX, the latter's out- 
let gas temperature will greatly ex- 
ceed that of contemporary power 
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Lloyd Wilkerson, center, superviscs installation of core 
plug by Ainsvmrfh, left, and Patrick Dolin, right. 

Rotating top reflector is slowly lowered into position. 

UHTREX core is contained insidc this massive 55-ton 
steel vessel. The tap, not yet in place, weighs an ad- 
ditional 10 tons. 
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All Pinned For Service 
95 For 20 Years at LASL 

A group of 95, the largest to date, received pins 
and congratulations for 20 years of service to the 
University of California from LASL Director 
Norris E. Bradbury in a ceremony last month. 

Also honored were 120 employes who had 
passed the 15-year mark and 73 who have served 
for 10 years. More than 4400 years o€ continuous 
service are represented by the 288 pins awarded. 

THOSE AWARDED 
20-YEAR PINS: 

Norman T. Bcnscn, CMB-8; 
Ralph G. Black, SD-5; Charles D. 
Blackwell, H-1; Avery L. Bond, 
J-9; Melvin G. Bowman, CMB-3; 
Arthur C. Uricsmeister, CMF-4; 
Franklin D. Burditt, SD-5; Charles 
R. Canfield, PER-DO; Donald E. 
Carlson, CR1B-7. 

Thomas E. Carman, CMB-7; Leo 
J .  Carl-, H-4 ;  Glenn R.  Champion, 
ADP-SF; Gordon C. Chappcll, 
GMX-3; Michael L. Clancy, GMX- 
2 ;  Horace I;. Colyer, GMX-3; Rich- 
ard L. Converse, GMX-3; Winston 
L. Dabncy, AO-5; Leo C. Dallegc, 
GhlX-7; Neil Davis, W-1. 

hlanual B. Diaz, N-2; Robert S. 
Fitzhugh, .J-S; Roy A. Frame, N-4; 
Ramon P. Fresquez, GMX-3; Law- 
rence P. Fulgcnzi, GMX-3; Jamcs 
D. Gallagher, P-1; Edward C. Gal- 
vin, SD-I; Ernestine Garcia, H- l ;  
Manuel Garcia, SD-1; William B. 
Gibson, CMB-11. 

Jane H. Hall, Dir. Off.; James 
E. Harlow, CMF-9; Frank A. Hau- 
ser, GMX-3; Joe H. Hcrrera, CRilB- 
AP; Jane Heydorn, P-2; Elmer L. 
Hilton, GMX-3; Robert 0. Holm, 
P-14; Elmcr J. Huber, CR4F-2; 

Richard P. Jones, SD-1; John K. 
Lamb, P-I. 

Ernest J. Lang, J-11; Harold J. 
Lang, P-9; Joseph A. Leary, CMB- 
11; Jose G. Lopez, H-1; Leslie E. 
RilcCartney, GMX-3; William A. 
McDonald, GMX-7; Wilbur D. 
McNeese, CMB-11; Edward N.  
MachJann, W-7; Jacobo Maestas, 
SP-8; E. Dean Manker, ADP-SF. 

J. Carson Mark, T-DO; Allrcdo 
L. Martinez, SD-0;  Ramon J. Mar- 
tinez, CMB-6; Antonia M. Masca- 
rcnas, D-2; John D. Mcnch, SD-6; 
Antonio J. Montoya, H-I; Arthur 
Rlurray, H-4; Bernice I. Nagy, Bus. 
OR.; Clifford E. Nilsson, SD-2; 
Clifford E. Nordccn, CMB-11. 

Lester R. Norman, GMX-3; Wil- 
liam I. Norwood, GMX-3; Charles 
A. Oliver, SD-5; Edward F. O’RJara, 
SP-3; Jamcs W. Osborn, GMX-4; 
George W. Peterson, SD-4; Dan 
Pfaff, ENG-2; Robert G. Pierce, 
GMX-3; George B. Ponton, Jr., 
SP-8. 

Phil B. Porter, J-8; John G. Pove- 
lites, CMF-4; Roger L. Rasinussen, 
GMX-4; Charles A. Reynolds, 
ENG-4; Arno P. Roensch, SD-3; 
Albert R.  Romcro, SD-I; John M. 

Russell, K-4; Walter D. Sanborn, 
SP-12; Apolonio Sandoval, GMX-3; 
Jennie T. Scargall, GMX-7. 

Donald H. Schell, CMB-6; Mor- 
timer Schwartz, GMX-3; Neno Se- 
gura, SP-2; Haskell Sheinberg, 
CMB-6; Zygmund E. Sojka, SD-0; 
Francis E. Stack, SD-0; John W. 
Starner, P-2; Earl 0. Swickard, 
K-3; Robert L. Thrap, GMX-3; 
Stanislaw Ulam, Dir. Off. 

Isaac Valdez, CMF-9; Marvin L. 
VanBuskirk, SD-1; Robert M. Van- 
Lyssel, GMX-4; William J .  West, 
SP10; Roger J. Wcstcott, N-DO; 
Edward Wilder, GMX-3; and John 
G. Winston, P-1. 

15-YEAR PIN AWARDS 
Gordon H. Anderson, SD-6; John 

W. Atwood, SD-5; Lcster M. Bag- 
gett, GMX-4; John L. Bailey, SD-5; 
Seth Baldwin, SP-2; Samuel J. 
Bamc, P-4; Daniel E. Bannerman, 
W-3; Robert L. Barnes, GMX-3; 
Gene M. Barrington, SD-5; Ruth 
B. Beaty, Dir. Off. 

Margaret M. Bensen, PER-3; 
Simon A. Bergauer, SD-5; Robert 
J .  Berglund, SD-2; Keith Boyer, J- 
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G. (:ole, T-3; J O l l I l  W. Colcinan, 
sn-5; Eva E. Colycr, GR/IX-3; 1);llC 
(2. Ciolcy, CWlI<-l; Clifford C. Cum- 
iiiiii:y, IV 3; Ilcrman 1’. l)ciiikcn, 
W-5; I‘rankliii 1’. i_)urham, N-110; 
1 .  Philip l!:liai I ,  CnilI3-6. 

P;iul 1’. Whaleii, W-4; liiiiily h l .  
Willbmks, ‘Ri; Corncll Wohl- 
Ilcrg, IC-2. 
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Return To 
An Ancient City 

BY JOHN V. YOUNG 

Santa Clara Pueblo will celebrate 
its 10th annual Puyt Cliffs cere- 
monial with two days of dancing 
and festivities at the ancient city on 
the cliff top at the end of State 
Route 5 on July 30 and 31. A good- 
sized piece of the Los Alamos popu- 
lation is likely to be on hand. 

Right now let it be said that if 
you pronounce Puyt as it is spelled, 
with the accent on the final e 
(pooh-yay) you are at least giving 
a reasonable approximation of the 
proper name, meaning “place of 
the cottontail rabbits.” But if you 
slur it as most Anglos do, to make 
i t  come out p6o-yee, with the ac- 
cent on the poo, you are making 
a noise that in Tewa means a 
tanned deerskin. Maybe you don’t 
care, but the Indians do, and it’s 
their ancestral home. 

T h e  Santa Clarans, who are fam- 
ous for their beautiful pottery, be- 
lieve their progenitors lived on the 
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Rainbow danrcm from Sanici Clara 
crecitc a kaleicloxopic: efycct. 

continued otn riexi page 

The ancient chants and drum sounds 
again boom out from the Sunta 
Claruns’ ancestral home on the high 
mesa of Puyit. 

Reconstructed dwellings at Pur6 Cliffs, re- 
cently named as National Historical Site. 



meanwhile 

BACK IN 

Sparkling creek waters at- 
tract young visitors to Santa 
Clara Canyon. 

16 

continued from preceding page 

dows is rapidly becoming one of 
the most popular camping spots in 
the state. The  Indians have set up  
some 25 camp-sites with shelters, 
fireplaces and toilets and several 
Adirondack shelters. They have 
also established and stocked five 
fishing ponds. 

The  Indians charge $1 for a day’s 
fishing, $1 for a day’s picnicking, $2 
for the first night’s camping and $1 
a night thereafter, all of which is a 
grcat bargain. The  ice keeps out 
thc casual tourist and his beer cans, 
and the revcnue goes to pay the 
Indian rangers who police the place 
and keep i t  as nearly spotless as the 
bears will permit. There are 
enough bears fond of raiding gar- 
bage cans and camps to be trouble- 
some at times, even though the 
most obstrepcrous mcmbers of the 
tribe of Ursa are trapped and taken 
to less inhabited rcgions. Signs 
around the campgrounds and at 
the entrancc warn people to leave 
the crittcrs alone. They  are not un- 
friendly, merely uninhibited. 

There are two main routcs to the 
canyon. Indian Forest Route 104, 
which is also State Route 5 as far 
as Puyk, intersects Indian Forest 
Route 105, which comes up from 
the pueblo, just below the Santa 



l i fe is easy and relaxed under the 
sheltering spruce trees ut Los Alamos’ 
favorite back door cumping area. 

The End 
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LASL Confinues Growth 

From a cluster 01 log cabins to a 
sprawling complex of modern facil- 
ities-that’s thc history of the Los 
Alamos Scientific Laboratory. 

And it  continues to grow. 
Construction currcntly under 

way or nearing completion at LRSL 
amounts to almost $1 1.7 miIIion, 
while that in the design or plan- 
ning stage into fiscal 1968 brings 
that figure to $81 million. 

The  lion’s share of the overall 
total is earmarked for the proposcd 
Los Alamos Meson Physics Facility 
-some $55 million-which is now 
both in the design and planning 
slage. 

The  next largest project is the 
Fast Reactor Core Test Facility 
now nearing completion at Ten  
Site. Cost of the facility is $3.2 mil- 
lion, and installation of a reactor 
and related equipment will push 
the price to nearly $8 million. 

Under study now by Projcct Shcr- 
wood physicists is a $7 million facil- 

ity for Scyllac. If approved, con- 
struction of the Scyllac complex 
would begin in fiscal 1968. 

Construction of the P Division 
Physics Analytical Ccnter, budgeted 
at $830,000, has started and is c l w  
to be completed within a year. 
Nearing completion is a suppIe- 
mental water supply for the tech- 
nical arcas costing $1.5 million. A 
new underground tclcphone cable 
system replacenicnt and iehabilita- 
tion 01 a 13.2 kv electrical distribu- 
tion systcm Cor GRIX-9 is schctluled 
lor completion in early l!)(i7 at a 
cost 01 $218,000. l’hc p19o,ooo o f k c  
and laboratory addition a t  Tcn Site 
is u n der cons t r i i  c t i o n . 

Uids on a new Weapons Tes t  
Support Facility lor J Division 
were opened last month with 2111 ap- 
parent low bid rcccivcd o l  $934,000. 

N Division’s $360,000 Pulsed Ac- 
celcrator Building is scheduled lor 
completion July 25, while the 
$410,000 addition to T-1’s Comput- 

er Building-which includes instal- 
lation of equipment-started last 
month. 

Some of the major work in the 
design stage by LASL‘s Engineering 
Departmcnt includes a $488,000 
Contaminated Waste Disposal 
Facility for H-7 and a J-11 Core 
Proccssing Facility to cost about 
$800,000. 

In the planning stage by the En- 
gineering Department are: Ter- 
ininal Facilities Lor a 115 kv power 
line costing $1.1 million; Reactor 
Systems Building to cost about $I.+ 
million; and $898,000 Equivalent 
Rcsidual Dose Facility; and a main- 
tenance contractor heavy equip- 
ment repair shop to cost $1.1 mil- 
lion. 

Additional minor construction 
and modifications either under con- 
srluctioii, being designed, or plan- 
ncd account for the remainder of 
the $81 million total. 
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eotitiiiucd f ront  piececling page 

inaniilri( itircr, I)ought <i major in- 
test in t l ic  4clioo1 arid 11c.lpc.d 
iimcc i l  through a crucial period 

rindin!),. ‘I he Cur- 
ller dining iooin, 
cttc S. Chrtis, Jr., 

tlic sc Iiool’s first acadcrrijc head mas- 
ter who is  cictlittd with putting thr 
vhool  011 its sonnd at nrlcrriic loot- 
ing. 

I’cggy Pond C h  iircli, whose 
i < i t h r ,  Aslilcy Pond, lonnclctl tlic 
5~ 11001 it1 1 I) 17, I cnicm1)c.r~ I;ullcr 
1 . o t l g ~  :IS “the 1)liltc w h c w  thc boys 
<it(’ ;iritl xvcic. sick” b u t  iec alls niany 
01 ~ h c  sot i,il act ivitics a s  well. 

1 lie I ~ o y s  licltl tlantcs tlierc aiid 

OIKC t l i e ~ c  wits  a 1,iculty wedding. 
CiXbcrt ‘ ~ i ~ c l  Sul l ivm opcret tas wcic 

a iegrrl,ir J m t u t e  antl in the 1940 
4 I piotlric lion 01 “19iiialore” a 

])1 cscrit ctl Sh;llicspcarcan plays i l l ld 

The lodge of Ranch School days 
looked east across row5 of vege- 
tables grown for the school on land 
now crecupied by the Community 
Center. 

Cominencemtent ceremonies Ixgan 
with unifci n i d  students parading 
ky The lodgci portul on I i i r rsdxxk .  
Children s l  school employes FoL 
lowed with t,roorns and rluskpans. 

young student named John Crosby 
iiiatlc his stage debut. Crosby was 
to rctuiii to the area many years 
later as lountlcr and director 01 tlic 
Siinta lie Opera. 

Imr)ressivc gradual ion cci cinori- 
ics ~ v ( * r c  held each spring on tlic 
long poi tal t h t  lookctl cast ward 
;icross cril tivatctl fields where tlic 
Coinniunity Center now stands. 
I’ai en LS a r i d  visitors ~ i i t c l i ~ d  Irom 
the portal as  itnrn;tctihtcly uni 
loriiictl \ tudcnts 1)aiatlctl hy on 

thcsscd boys armcd with brooms 
;tnd dustpans. 

-1 hrii one evening in Dcrcmbcr 
1949, students antl lacnlty wcre 
called Logctlicr and told that the 
sthool would hc closctl ‘11 tlic. end 
01 the scrncstcr a t  tlic iccjucst 01 ~ I i c  
War I)e~~artnicnt.  By February thc 
sclmol  is gone a i d  operat ion of 

Aimy Ioi “Lrans rit housing and 
nicssirig ol post .ind le( hnical per- 
sollllc I.” 

IJiiclcr the new iniiii;igcincnl, 
hcadcd by  IT. M. Achcr, the big 
rustic biiilding loolicd tlic same but 
i lie relaxed, carc.li cc atiiiosphci c 
was gone. There was it constant 

1101 sclrack, Lollowetl by cqnally wcll- 

’ I  h(, 120dgc wa5 1 kcn over by thr 
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Ranch !%hook boys gathered iii 
front of the huge stone fireplace in 
T'hc Lodge's sixicious cntry hall to 
read arid wait lor dinner. 

tcur magician, sct. tlic s tmdard lor 
tllc lutllr<!, M1s. ISrotlc rcportctl. 

I ' r o l ~ ~ l ~ ~ l y  ollc o f  the iriost elegant 
'iiis ' . I . 'it '1'lic I,otlgc: iii tlic war 

yc:ars M J ~ I S  givcn b y  iiicmbcrs of the 
Ihitisli Missioii lor their Aincrican 

lrii gr;ivccl i 1.1 vi I.a ti oiis, i iistc: ;id 
oC 111~ :  usri;il ~ i i i l r ~ ~ ~ g r i i p h ~ d  notices, 
iiispiwcl gricsts I O  bring out their 
jiiost. loriiial ;ittirt:, marliiiig the 
h s t .  time tvliilc tics, tails aiid long 
glovt:~ cvu ;tppc:ircd in LOS Alii- 
l l l 0 S .  

' i ~ i l c  r~,otigc T'v;Is tilc sccllc or 
;inotlicr cvciit that project histor- 
iaiis have: siiiglctl out as tlic turn- 
iiig p i n t  wlicri post-war inoralc- 
iintl popiilat ioii-began its down- 
w;u-tl tlivo. 

Ill I)clcmhcr 1945, il sclcctctl 
group ol Saiita I'c rcsidcnts wcrc 
invitccl for tlicir firs1 look a t  1,os 
i1l;rmos ; I I  a lxil-ty that  w;ts to Ilegiii 
with a rcc:cptioii at  'I'he Lodgc: fol- 
l o ~ e t l  11y dinner iiL tlic lioiiics of 
various scicii lists. But it was tlic 
year of the Water Shori.agc. Wirtcr 
had been in dangerously sliort sup- 
ply sincc sLiiriincr and thc Army had 
issued strict conscrvatioii rulcs. 
'I 'lien on I lie cvc o f  the party, a cold 
wave s ~ r u c k ;  a main l'rozc; aiid tticrc 

continued on next page 

The east portal of The Lodge was 
the setting for the Ranch School's 
colorful graduation excercises which 
featured danecs by Pueblo Indians. 
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continued frotii preceding pogc 

As the modern post-war community spread out 
around it, The lodge remained the hub, providing 
food, lodging arid night life for ever increasing num- 

Thc ledgc dining room has pro- 
vided 38 years of good food and 
rustic atmosphere. 



~ U I  or output plinsc, a srcond pro- 
g r m i  can be ca1d;iting wliilc tlir 
t o n i p t r i  is 1)ciloi riling iiiput or 
oritpiit 1 0 1  thc other piogr,im. 1I 
suihticnr plogiaL1ls ;iic in 11ic coni- 
p~i ic t ,  the tic1 cllcct is to giidrmtcc 
illat the tonipiitcr will bc calculat- 
iing inoic ric,trly continuously. 

A coinpiitcr (an only opci ,ttc ;is 
I‘kst ‘15 i t  (an ciitcr ant1 retiicvc iii 
foi mation Lroni its stor‘igc or inem- 
ory units. ‘l’lic CDC 6600 takes 
only a millionth ol a sccontl I O  slorc 
it given t l n l n  wold into or obiain 
11 liom ihc lncmory banks in its 
Ccnii ;tl l’roc csiing and Storagc 
IJnit. T’cn srrch activities can be in 
progress a t  itny givcn time. 

Other uiiits making 1113 the CDC 
6600 arc lor ihc pii1posc ol gctting 
insiructioiis m d  data  inlo thr Ccn- 
1 1  211 l’iorcqsing and Stora8c TJnit5 
aiitl Icsiills ol tornputations out. 
One of  11icsc is a contiol tonsolc 
by which ins~ri~ctioris ( a n  1x1 given 
I O  tlic coiiipiitcr directly through 
keyboard. I he console also has two 
IO-inch cathotlc ray tubcs, similar 

continued on nexf page 

III foreground, Don Smith (left) and Abad Sandoval (right), both T-I ,  go over ap- 
eratiori of curd punch for new computer with Bill Stockwell of CDC. 
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continued from pveceding page 

to tclevisioii scrcciis, on wliicli in- 
lorination rclatcrl to coiiipiitatioiis 
in  pi-ogrc5s caii bc vicwctl tlircctly. 

l 'hc niosl. conimoii way informa.. 
tiori i s  fed to cornpiitcrs is by 111cans 
ol' punchct l  cards. T h e  (i(i00 h a s  a 
punched cart1 i a t l c r  that can read 
1200 c;irds per niinutc. Anoihcr 
unit. is a card priiidi thiit does thc 
rcvcrsc; i t  rakes inlorination froin 
the cotripulcr arid p i r i c h : ;  i t  on 
cards a t  a ratc of 250 c:;irds ;t rriiri- 

Information Irorrr tlic coniputcr 
can also be printed OUI. O Y ~  higli- 
sp(:cd printers. 'J.'licrc a i r !  two 0 1  
thcsc, each c:apl)lc 01' printing 
1,000 lines a ininii tc, each line con- 
sisting of ;IS many as 132 charac- 
ters. Finally, thcre ai-c eight. mag- 
netic tapc units tvliich caii a l s o  bc 
uscd to reccivc data 11-oiii or cntcr 
i t  into tht. computer. 

Normally, conipuiatiorial rcsrilts 
from a computcr arc not trarisniit- 
tcd directly onto piiiiclietl cards or 
printouts, btit rathcr arc first st.o~,ctl 
on a largc magnctic disk. Uiic rca- 
son lor this is that  the cornputcr 
opcratcs f;istcr tlian 11ic i i i ] )~i~.-o~i t -  
put units  id coiisequcritly would 
havc to tic up  morc o l  its rriernory 
for storage ol' input-oti~1)Ltt da ta  
unlcss a largc sccoiidary s torag:  
systcrri is av;iil;ible. 

'rlic 6600 was dclivcrcd i o  Los 
hlamos with two storage tlisks, c a d i  

oring in cxccss ol 7.1 
L words. K ; i d i  disk can  

~ransiriit a t  an  avcragc ratct o f  ovci- 
L00,OOO (jO-bit wortls licr scc~oiicl to 
or Iroiri tlic compulci-. 'J'licw disks 
are tcrnpoimry, howcvcr, ai i d  iii'c 
sclredulcd to  Iic rcp lmxl  b y  a siii- 
glc disk Jn I'cbruary 1967. This 
disk will he capable of storing rrcar- 
ly 17 million GO-bit. wortls in two 
niodulcs, and will havc a tnaxiinuni 
traiisfcr ratc oi 168,000 (jO.-bil words 
pcr sccontl Tor cadi inotlulc. 

'L'lrc size oI prolilcms 111a1. (';in be 
tiaiidlcd by this part i cu lx  6600 is 
somcwliat. lirnitctl by  tlic riieinory 
calxicity of I hc Ccrii.ral I'rocessing 
and Storage Unit. '1'0 rcmctly this, 
an ExtcntLcd Core Storage IJnit., 

UtC. 

Sandoval inserts control instructions while John Ulibarri, T-I,  changes data tape. 
Cathode rcry tubes above keyboard display information about computations in 
progrcss. 

wliicli will arrgnicnt the nicniory ol 
thr  ( o n i ~ ~ t c r ,  is schcclrilcd for dc- 
livery to r,ASr, i n  March 1'367. This  
unit  will hnve it storagc. rapatity ol 
521,288 GObit words. With if, larg- 
er tornplcx problems ( <ill  be lim- 
tllctl iiioi P cihcimtly. 

With the dclivcry ol tlic Extcnd- 
cd Core Stoiagc Unit, IIASL's CXIC 
(iOO0 corri1)riting system, as presently 
ordered, will be coinplctc. Its over 
all c o s t  will be ;ihoiil $4 inillion. 

i\ quc51 ion irrrvil ably asked is: 
l l o w  docs tlic GGOO minparc with 
S'I Rh'l ClI?  ' I  his dcpcntls on the 
t y l c  ol 1)ioblcm bcirig (onipiitcd. 
11 11i(' progrCiin will fit i i i  tlic main 
nicmory banks 01 the CAcritral 
I"roccSsiri2 aiitl Sloragc [ i n i t  o l  the 
G(iO0, arit l  il thc probhr i  i r  ol a 
certain ~ y p c  known ab a floating 

)Icni, ; i i i d  il inpiit output 
(oii5itlcr,irions are ignored, llirn the 
computing spccd 01 ~ l i c  6000 is 
al)orit G v c ~  Iixncs laster than that of 
S 1 Rli 1C:t 1. I lowcvcr, S'I'KET'CI-I 
ha<> a in'rin mc~rrioiy 11rat is 50 pcr 
c u r t  1argc.r tliari that  of the 6600. 

Coriscclucntly, it can handlc in its 
main incinory larger problems than 
the CI)C coinpuLcr. 

'l'lic MjOO docs have one iicw 
capbi1ir.y that is expcctcd to cvcnt- 
ually l)c quitc u s c l ' ~ i l  to tlic 1 ~ 1 1 -  
oratory. Unlike tlic prcscrit coin- 
putcrs, ir: has been dcsignctl to bc 
~pcr;i tctI  with rcmotc tcriniiials. 
3'his iiic;riis that  the input and out- 
put. units, ix., consoles, card rcad- 
(trs, priiiici-s, ctc., (:an bc loraccd ai. 
soinc distance froin tlrc Central 
Processing a r i d  S~or;ific Uni t ,  rathcr 
i.Ii:iii in tlic sainc area. Considcrablc 
tlcvrlopiricnt a1 effort still reiriains 
to be donc, howevcr, I d o r c  this 
capability becomes available. 

-1'hc 6600, STl<I<'I'C1-1, and tlic 
7094's accept problcms coded in 
siini lar dialects ol' thc FO R'I'KAN 
c:oinputcr 1angri;ige. For inany prob- 

., this nearly coim11on lariguagc 
slioultl allow for 1 . h ~  shil'ting ol 
problcins 10 tlic 6 G O O  with ii iiiini- 
Inurn ol' rccoding. T - l  is now or- 
I'cririg courses in I ~ O K T K R N  pro- 
grainiriirig lor the 6600. 
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Presentation, I'hysies Departnrent, 
Wisconsin Stare University, C ' k h -  
Imsh, Wisc., April :26: 

" ~ e s u l i s  o i  L.A!;I. Expedii ion at 
the May 30, 'I 965, Soltxr C:clij:)sc" 
hy ID. 1-1, ILiebertbc:rg, CMF-9. 

!ierit:s of I.ectures, California State 
I'olytechnic College, San Luis Obis- 
po, Calif., May 9-110 by louis Roseri, 

"I'roposed I%:w Accelcra tors-- 

"I<cc;cnt Expi2ritncnt:i wii h Polat.- 

"(.)pportunities in Physics" 
"Nuclear Sc ience and Nuclear 

MP-190 : 

General Feature::; and I'urposes" 

izccl IProicm" 

Scientists in thc IJSSR" 

Presentation, Oregon State Univer- 
sity, Corvallis, Oregon, Muy 'I 6; 

"MC!SO~I lacioric:s-4he Next Step 
in Nuclear Physics" by Louis Roseri, 
MP-DO. 

Presentation, keed College, Ibr t -  
lanrl, Oregon,  may 17: 

"Nuclear Sc ience and Nul-lcnr 
Scientisis in 1111: USSR" by louis 
I?osc,n, MP-DO. 

Seventh Semiaiinual Meeting of the 
Plutonium Wcapons Informtition 
Exchange Group, livermoru, Calif., 
May 'I 7-1 8: 

"She Stability or [Delta-Phase 
PI uton i u m-Ga I I i u in AI loys" by W. 
N. Minor, CMI' 5 .  

"Di I u 1 e A I- 
loys" by F. W. Schonfeld, CMF-5. 

"IZeview of Curroni CMF-5 1%:- 
sea rc t i  and Dove: Io p men i Pro!] ra m 
in I'lutonium Mciallui-gy" by F. W. 
Schonfcld, CMI:-.5. 

Ga I I i u m-P I ui on i um 

Prcc;entation, ICriolls Atotnic Power 
Laboratory, !k:henectady, N. Y., 
May 77, and a i  Nuclear Engitieer- 
ing Scrninnr, Metssachuselts Insti- 
.i.ute of Technology, Cambridge, 
Mass., May 19: 

"Numerictrl Soluiion of the Trans- 
port ILiquaiiort-the Nccd for Anal- 
ysis" by Kayo I). Laihrop, r-1. 

Colloquium Talk, Aerospace Cor- 
poration, Sari Bernardino, Calif., 
May 20: 

"Pholographic Observations of 
the Moiiort of an Artificitrlly Pro- 
duced I'Iasni(1 in I ho Earth's Mag- 
nctic Field" by I~lermwn I loerlin, 
J-  10. 

Governor's Safety Conlcrcnce, Al- 
birrluerrlue, N.M., Mwy 27: 

"Why Saloiy CImises?" by J. R. 
I'cnltriid, 11-3. 

"Safe] y Trtr in i ng of Supervisors" 
by 12oy 12eirh, I 1-3. 

I'resentation, I-lcat Pipc Confcrence, 
Iitrridia Corporation, Albuquerque, 
N.M., June 1-2: 

"t-leai IPipe Capabiliiy Experi- 
ments" by J. E. Komme, N-Ci (In- 
vited papcr). 

"Staius or' the Engineering Thc- 
oty of I-leal Pipes" by Theodore P. 
Coilor, N-5 (Invited paper). 

Piesentation u t  Departmeni of Phys- 
ics, Orcgon State Ilniversity, Cor- 
vcillis, Oregon, June 3: 

"Doiermiriaiion of Small Nuclear- 
Siate Widihs in the Coniinuum" by 
Pcicr Fcsscndcri, 1'- 12. 

Second Annual Workshop on Com- 
puter-Oi iented Statistical Tech- 
niques, Washington State Univer- 
sity, Pullman, Wash., June 6-8: 

"A Program for Analyzing the 
Uribalanced Nested Analysis of 
Variance Model" by Roger 1-1. 
Moore, r- 1 .  

IAEA Headquarters, Vienna, Aus- 
tria, June 6-10: International Panel 
on "Uses of Lithium Drifted Ger- 
tnanium Gamma Ray Detectors for 
Research in Nuclear Physics": 

"Neuiron Cupiurc Gamma Ray 
Speciroscopy-New I ife for an Old 
Field" by I lenry T. Motz, P-DO, 
Panel Member (Inviied paper). 

"Status Report on the Use of 
Liihium Drifted Germanium Detcc- 
tors at the 10s Alamos Scientific 
Laboraiory" by I-lcnry T. Motz, 
P-DO 

Tenth A t i  t i  ua I Transformation Meet- 
ing, Lake Harmony, Pa., June 10-12: 

"Simulation of the Development 
of Compeience of Hemophilus In- 
fluenzae by a Cell-Ftcc Factor(s) 
frotn Competent Cells" by 6.  J. 
Rai nhart, t i-4. 

Cryogenic Engineering Conference, 
Boulder, Colorado, June 13-15: 

"Disturbance of Capacitive Liquid 
Level Gauges by Nuclear Radia- 
lion" by W. L. Willis, CMF-9. 

"l'ressure Oscillations Induced by 
Forced Convection Healing of Dense 
I-lydrogen" by R. S. Thurston, N-4, 
J. D. Rogcrs, CMF-9, and V. J. 
Skoglund, UNM. 

Seminar, "Mechanical Properties 
Testing Techniques" David 1. fash, 
CMF-I 3, ILeader of Seminar. 

Chairman, Session on Liquid Hy- 
drogen Safety and Moder-aior of 
I-icluid Hydrogen Safety Panel, Roy 
b ider ,  H-3. 

"Project Rover Liquid Hydrogen 
Safely" by T. E. Ehrenkranz, H-3. 

"Hydrogen Applications to Rock- 
et Propulsion" by F. J. Edeskuty, 
CMF-9. 
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The Technical Side 
continued from preceding page 

"Cryogenic Seals and Gaskets" 
by J. C. Bronson, CMF-9, Chairman 
of Seminar on Seals and Gaskets. 
(Invited paper) 

Seminar, "Cooldown of Large 
LH2 Storage Dewars" by R. C. Com- 
er, Marshall SFC, D. H. Liebenberg 
and F. J. Edeskuty, both CMF-9, 
Chairmen. 

Fifth National Meeting for Society 
of Applied Spectroscopy, Chicago, 
Ill., June 13-17: 

"The Significance of Force Con- 
stants; A Comparison of MetaI- 
Hexacyanide Complexes and Metal 
Carbonyls" by L. H. Jones, CMF-4. 
(Invited paper) 

"Reduction of Interferences in 
Gamma-n Activations" by D. M. 
Holm and W. M. Sanders, both K-1. 

"An Analytical Method for Un- 
folding Complex Spectra" by W. 
M. Sanders, K-1. 

"He3 Activation of Carbon and 
Oxygen Followed by Autoradiog- 
raphy" by D. M. Holm, W. M. San- 
ders, both K-1, and J. A. Basmajian, 
K-2. 

AlAA Second Propulsion Joint 
Specialists Conference, Air Force 
Academy, Colorado Springs, Colo., 
June 13-17: 

"Cooled High Temperature Ther- 
mocouples for Phoebus Reactors" 
by 6. G. Goodier, N-4. 

"Nuclear Reactor Control with 
Stepping Motor Actuators'' by B. 
G. Strait and R. M. Lang, both N-4. 

"On the Effects of Reactor Op- 
erating Time on Cooldown Require- 
ments and Mission Applications" 
by C. A. Fenstermacher, J-18, and 
D. T. Oakley, USPHS. 

"Design and Analysis of an 
Emergency Cooldown System for 
Nuclear Rocket Reactor Ground 

Tests" by C. A. Fenstermacher, G. 
Breisch, and M. J. Nutter, all J-18. 

"Design, Analysis and Perform- 
ance of an Experimental Liquid- 
Hydrogen-Water Heat Exchanger" 
by J. R. Bartlit, K. D. Williamson, 
both CMF-9, J. B. Henshall, J. Rink, 
both J-17, and M. J. Nutter, J-18. 

"Stability of Gas Flow Distribu- 
tion Among Parallel Heated Chan- 
nels'' by C. A. Bankston, W. L. Sib- 
bitt, both N-7, and V. J. Skoglund, 
UNM. 

"T-Map, An Analysis of the Ther- 
mal History to be Expected in the 
Phoebus I Reactor Under Loss of 
Coolant Conditions" by G. R. Arm- 
strong, J-DO, NRDS. 

"Critical Assembly Mockup Stud- 
ies of the Phoebus II Rover Reac- 
tor" by S. J. Balestrini, C. C. Byers, 
A. M. Gage, and J. D. Orndoff, all 

"Review of Transfer Function 
Measurements in the Nuclear Rock- 
et Program Using Noise Techniques'' 
by A. Wasserman, C. Bodenschatz, 
G. Steiner, L. James, all Westing- 
house, J. D. Balcomb, J. A. John- 
son, and T. E. Springer, all N-4. 

"Evaluation of Advanced Phoe- 
bus-NERVA Fuel Elements Under 
Simulated Reactor Conditions'' by 
L. L. Lyon, I. D. Leffler, R. W. Leep, 
all N-1, and M. B. Blinn, Westing- 
house. 

"Propulsion Reactor Temperature 
Control with the Internal Power 
Loop Eliminated" by E. A. Brown 
and J. D. Balcomb, both N-4. 
The following are CLASSIFIED 
PAPERS: 

"Hydrogen Corrosion of Graph- 
ite Materials and Graphite Reactor 
Components" by J. W. H. Chi, West- 
inghouse, and C. E. Landahl, N-1. 

"Development Status of Graphite 
Reactors" by F. P. Durham, N-DO. 

"The Afterheater Concept Ap- 
plied to the Phoebus Il-Size Reac- 
tor" by H. J. Newman, N-3, J. L. 
Sapir, N-2, R. G. Gido, N-7, and 
D. G. Rose, N-1 . 

"Phoebus II Reactor Design'' by 
V. L. Zeigner, N-3, and W. L. Kirk, 

N-2. 

N-DO. 

"A Critical Study of the Behavior 
of Phoebus-lA Reactor Fuel Ele- 
ments" by R. L. Petty, N-1. 

International Institute of Refrigera- 
tion-Commission I Meeting, Bould- 
er, Colo., June 16-18: 

"Use of He II Persistent Current 
as Gyro Element in Inertial Naviga- 
tion" by Paul Sikora, T-9, E. F. 
Hammel, Jr., and W. E. Keller, both 

"Cryogenic Problems in Nuclear 
Physics Experiments with Crystals 
Containing Polarized Nuclei" by T. 
R. Roberts, CMF-9. 

"Thermal Contact Equations and 
Methods" by S. G. Sydoriak, CMF- 
9. 

"Self-Switching Flux Pump" by 
H. L. Laquer, K. J. Carroll, and 
E. F. Hammel, Jr., all CMF-9. 

"Heat Transfer Between Liquid 
Helium and Strip Wound Magnet 
Coils" by S. G. Sydoriak, T. R. 
Roberts, and H. L. Laquer, all CMF- 
9. 

"Microdegree Temperature Con- 
troller for Liquid He II Bath" by 
George 0. Bjarke, P-1. 

CMF-9. 

American Physical Society Meeting, 
Minneapolis, Minn., June 20-22: 

"Some Observations on the Flow 
of a Tenuous Plasma in a Uniform 
Magnetic Field" by Derrick Atkin- 
son, Culham Laboratory, England, 
and J. A. Phillips, P-14. 

"Magnetic Properties of Dy AI2 
and NdA12" by N. G. Nereson, G. 
P. Arnold, both P-2, and C. E. 01- 
sen, CMF- 13. 

"Ballooning of Beta-I Plasmas 
with Sharp Boundaries" by R. L. 
Morse, P-18. (Invited paper) 

Twelfth Annual National Meeting, 
American Nuclear Society, Denver, 
Colo., June 20-23: 

"Removal of 137Cs from Molten 
Sodium by Means of Getters" by 
J. C. McGuire, K-2. 
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I .  new hires Phyllis 0. Dube, Los Alamos, GMX-1. 
William J. Shlaer, Cambridge, Mo.T p-2. 

Eugene G. Loyd, Willow Springs, 

Mass., MP-3 (Rehire). Bill F. Bentley, New Orleans, La., 

Nevada, J-5 NRDS. Okla., GMX-4. John H. Kottmann, Denver, Colo- 
Albert E. Albrechtsen, Las Vegas, William P. Goodwill, Stillwater, p-9. 

rado, K-4. 
John 0. Barner, San Diego, Calif., Howard D. Sutphin, Las Cruces, 

K-2. N.M., P-1. Carol E. Price, Los Alamos, D-3. 

Donald R. Walborn, Albuquerque, Michael D. Morris, Stillwater, Okla., Merrill D. Keehn, Klamath Falls, 
N.M., ENG-1. H-1. Oregon, CMB- 14. 

John W. McMuIlen, Pomona, Calif., 

Sally J. Donahoe, Los Alamos, PER- 

Andrew E. Norris, Upton, N.Y., J-1 1 

Delfido Serrano, Espanola, N.M., 

Jose Benjamin Lujan, Santa Fe, N.M. 

Frank A. Rickey, Jr., Tallahassee, 

Hooper E. Wheeler, Rocklin, Calif., 

Yates E. Murray, Los Alamos, GMX- 

Diana Louise Ellis, Los Alamos, CMB- 

Tonie V. Cordova, Fairview, N.M., 

Kenneth W. Hanks, Dallas, Texas, 
P-16 (Rehire). 

Sandra L. Gill, Los Alamos, SP-12 
(Casual). 

David C. Wesley, Texarkana, Texas, 

Brower R. Burchill, Cleveland, Ohio, 

William R. Carter, Jr., Redlands, 

Paul W. Allison, Boulder, Colorado, 

William B. Hutchinson, Las Cruces, 

William L. Richmond, Jr., Santa Fe, 

Bert P. Trujillo, Chimayo, N.M., 

Daniel N. Payton, 111, Rolla, Mo., 

ENG- 1. 

3 (Rehire). 

(Re hire). 

SP-4. 

P-DO (Casual). 

Fla., P-DOR. 

ENG- 1 .  

4 (Casual). 

3. 

GMX- 1 . 

SD-1. 

H-4. 

Calif., CMB-7 (Rehire). 

MP-4. 

N.M., CMB-1 (Rehire). 

N.M., PUB. 

M&R. 

T-9 (Short Term). 

What's Doing 
All times listed are Mountain Daylight time 

DON JUAN PLAYHOUSE: Outdoor theater 
between 10s Alamos and Santa Fe, near 
San lldefonso Pueblo. Tickets at box otiice, 
Decol's in Las Alamos, and Interior Accents 
in Santa Fe. Curtain 9:15 MDT. 

Friday, Saturday, July 15 and 16- 
"Antigone," by Jean Anouilh. 

Friday, Saturday, July 22 and 23- Two 
one-act plays: "A Resounding Tinkle," 
by N. F. Simpson; "The Dumb Waiter," 
by Harold Pinter. 

OUTDOOR ASSOCIATION: N o  charge, 
open to the public. Contact leader for in- 
formation regarding specific hikes. 

Thursday, July 14, night hike-Ken Ewing, 

Sunday, July 17, lake Peak-Penitente 
Cirque-return to Winsor Trail. 12 
miles, 2500 feet-Ken Ewing, leader. 

Tuesday, July 19, night hike-Dibbon 
Hoggar, leader. 

Saturday, July 23, Pine Springs via Pine 
Springs Trail-Bob Skaggs, leader. 

Thursday, July 28, night hike-Bob 

Saturday, July 30, Heart Lake and re- 
turn. One day, 10 miles, 2000 feet- 
Betty Hansbury, leader. 

Saturday, July 30-31, la t i r  Lakes from 
Cobresto and return-Mike Williams, 
leader. 

leader. 

Skoggs, leader. 

Thursday, August 4, night hike-Betty 
Honsbury, leader. 

Saturday, August 6, Guaje Ridge Trail 
from Camp May-Betty Perkins, leader. 

Tuesday, August 9, night hike-Virginia 
Winsor, leader. 

YOUTH OPERA LECTURES: Open to the 
public, no charge. Sponsored by  Los Ala- 
mos Opera Guild and Los Alamos Schools 
Music Department. High School l i t t le Thea- 
ter. 

Sunday, July 24-"Rake's Progress," lec- 
ture by  Junior Opera Guild members, 
7:OO p.m. 

Tuesday, August 2-"Rigoletto," lecture 
by Mrs. Donald Hagerman, 7:OO p.m. 

SANTA FE OPERA: Tickets available at  10s 
Alomos Building & loan, Monday, Wednes- 
day and Friday, 10. a.m. to 1 p.m. Curtain 
time 9:30 pm.  MDT. 

Wednesday, July 13-"Don Giovanni." 

Friday, July 15-"Dialogues of the Car- 

Saturday, July 16-"Tosca." 
Wednesday, July 2O-"Dialogues of the 

Friday, July 22-"Don Giovanni." 
Saturday, July 23-"Dialogues of the 

Wednesday, July 27-"The Rake's 

Friday, July 29-"The Rake's Progress," 
Saturday, July 30-"Don Giovanni." 
Wednesday, August 3-"Capriccio." 
Friday, August 5-"Capriccio." 
Saturday, August 6-"Rigoletto." 
Wednesday, August 10-"Rigoletto." 
Friday, August 12-"Rigoletto." 
Saturday, August 13-"Tosca." 

melites." 

Carmelites." 

Carmelites." 

Progress." 

VACATION READING FOR FUN CLUB: 
Mesa Public library. Al l  school age children 
invited to ioin and enjoy new books, story 
times and films. Last day, August 5, club 
members will see Disney film, "The African 
lion," at the Civic Auditorium, 
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I f  you Iiavc bcx ri using the uhar ie l~~tc~d poution L I P  tlic old 
Wcst Roud a5 a shortcut to tlic :,ki arc’ci, foigot i t 4  Ihcre I:. 
a 1.5 million gullon water faril: i n  khr. mitldle of it. I l i c  

ticw tank  is at rhe houd of a sirpply iluicl sloiagc: linc dv 

sigriccl to fced eithct ihc laboratory or thc town area. 
Thu wcitet will he pumpcd up from thc new well field in 
Pujurittr Canyon, wherc a vet y welcome addition to the 
cotrimunity’s supply teceiitly was brought in. 




